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ABSTRACT: 
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(57) 

[ABSTRACT) 

[PROBLEM TO BE SOLVED] 

While owning thixotropy, it is an offer of the high pressure thixotropy epoxy resin adhesive 
composition which can hold enough adhesion thickness under high face pressure resistance. 
[SOLUTION] 

(I) Hardener (3) and average particle diameter 20-800 in molecular for 100 epoxy resin part by 
weight having at least two epoxy function (2) for epoxy resin are high pressure thixotropy epoxy 
resin adliesive composition containing 10-200 calcium carbonate part by weight done surface 
finishing in 10-200 inorganic iiller part by weight (4) and aliphatic acid of niu m or fatty acid ester 
resistance. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

(1) Hardener (3) and average particle diameter 20-800 in molecular for 100 epoxy resin part by 
weight having at least two epoxy function (2) for epoxy resin arc high pressure thixotropy epoxy 
resin adhesive composition containing 10-200 calcium carbonate part by weight done surface 
finishing in 10-200 inorganic filler part by weight (4) and aliphatic acid of mu m or fatty acid ester 
resistance. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF FHE INVENTION] 

■fhc present invention relates to high pressure thixotropy epoxy resin adhesive composition 
resistance. More particularly, the present invention relates to the high pressure thixotropy epoxy resin 
adhesive composition which is optimum in adhesion of precast concrete to hang high face pressure in 
adhesion application adhesive thickness to be necessary for adhesion can be held under high face 
pressure and and it is superior in thixotropy resistance. 
[0002] 

[PRIOR AR 1] 

Recently, Precast concrete produced in factory is carried in to the spot, a method of construction to 
use pre-stressed concrete it applies, and adhesive is bonded between precast concrete, and PC steel 
bar or piano wire is used, and it oshitcishi, and post-tension is given, and to make is prosperous. For 
adhesive, 2 liquid type epoxy resin adhesive is main flow. For example, in this method of 

construction, very loud face pressure oshiteisuru precast concrete in 2()-200kg 17cm no face pressure 
in application. Because of this. At the same time, in conventional adhesive, to pressure, adhesive is 
pushed out of adhesion interface of precast concrete, adhesive is hard to stay in adhesion face, there 
was issue that it was distress to hold enough adhesion thickness. In addifion. It is often that adhesive 
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is lubricated in this method of construction by perpendicular, and, alter adhesive swabbing, 
thixotropy is requirement to be able to hold adhesion thickness. However, When when a thixotropy 
grant agent was combined with epoxy resin, and thixotropy was lifted, it put pressure, adhesive is 
easy to come to escape from adhesion face aside, while, in epoxy resin adhesive to this, showing 
thixotropy, it was distress to hold adhesion thickness to be enough under face pressure high. 
[00031 

[PROBLEM TO BE SOLVED BY THE INVEN'flON] 

It is an object of the present invention to provide the high pressure thixotropy epoxy resin adhesive 
composition which can hold enough adhesion thickness under high face pressure while owning 
thixotropy resistance. 
[0004] 

[MEANS TO SOLVE THE PROBLEM] 

In other words, (l)The present invention provides high pressure thixotropy epoxy resin adhesive 
composition containing 10-200 calcium carbonate part by weight which hardener (3) and average 
particle diameter 20-800 for epoxide resin arc 1 0-200 inorganic filler part by weight (4) and aliphatic 
acid of mu m or fatty acid ester, and is done surface finishing for 100 epoxy resin part by weight 
having at least two epoxy iunction (2) in molecular resistance. 
[0005] 

[MODE FOR CARRYING OUT THE INVENTION] 

As follows, fhe present invention is explained in detail. High pressure thixotropy epoxy resin 
adhesive composition of the present invention resistance (it is written down with adhesive 
composition of the present invention as follows) is epoxy resin adhesive composition of one fluid 
which enabled that maintenance and thixotropy of adhesion thickness under face pressure are had 
both high that coexistence was difficult conventionally or two fluid pattern. 
10006] 

If epoxy resin used with the present invention is poly epoxy compounds having at least two epoxy 
function in molecular, there is not limit particularly. By way of example only. Epoxide resin having 
sulfur atom is given in epoxide resin main chain represented to glycidyl ether type epoxy resin of 
bisphenol A and the tenth class Elep made in the derivative, glycidyl ether pattern epoxide resin of 
glycerin, glycidyl ether pattern epoxide resin of polyalkylene oxide, glycidyl ether pattern epoxide 
resin of phenol Novolak, glycidyl ester pattern epoxide resin of dimer acid, glycidyl ether pattern 
epoxide resin of bisphenol F or Toray thiokol company. Among these, Glycidyl ether type epoxy 
resin of bisphenol A is used as general-purpose epoxy resin by optimum. In addition. Composition of 
the present invention that epoxy resin having sulfur atom is provided in bone is superior in adhesive 
property to wet face. 
[0007] 

If hardener for epoxy resin used for the present invention is the hardener which can stiffen epoxy 
resin, is not limited particularly, a thing used regularly as hardener of epoxy resin adhesive can be 
employed. When adhesive composition 2 of the present invention is done with aqua type for this 
hardener, various kinds of latency hardener, ultra-violet ray hardener are given when it is done with 
amine system hardener, acid or acid anliydride system hardener, basicity active hydrogen chemical 
agent, imidazoles, poly mercaptan system hardener, phenol resin, urea resin, melamine resin, 
isocyanate system hardener and one fluid pattern. 
[00081 
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As an operative example of amine system hardener, it is aliphatic polyamine such as diaminoethane, 
dicthylcnetriamine, triethylcnctetramine; Alicycle group polyamine such as isophorone diamine, L3- 
maehine screw aminomethyl cyclohcxane; Aromatic poly amine such as diaminodiphcnyl methane, 
Jianiino/ifueninisurufuon; Aliphatic polyamine including aromatic ring ol~meta xylyicne diamine; to 
is given. In addition. The ketiminc which is reactant with amine adduct (polyamine cpoxy resin 
adduct), polyamine - Oxirane adduct, aliphatic polyamine and ketone; The liquid polyamide that 
secondary amine or tertiary amine or polyamine such as dimer acid and dicthylcnetriamine, 
triethylenetetramine such as linear diamine, tetramethylguanidine, tricthanolamine, piperidinc, 
pyridine, benzil dimethylamine is reacted, and it is is given. 
[00091 

As acid or an operative example of acid anhydride system hardener, it is polycarboxylic acid such as 
adipic acid, a/.elaic acid, decanc dicarboxylic acid; Aromatic acid anhydride such a.s phthalic 
anhydride, trimellitic anhydride, ethylene glycol bis (anhidorotorimeritelo), glycerol tris 
(andorotorimcriteto), bone-dry pyro mellitic acid, 3,3 ', 4,4' - benzophcnone tetracarboxylic acid 
anhydride; Ringed aliphatic acid anhydride such as maleic anhydride, succinic anhydride, tctrahydro 
phthalic anhydride, carbinyl tetrahydro phthalic anhydride; Aliphatic acid anhydride such as poly 
adipic acid anhydride, poly azelaic acid anhydride, poly sebacic acid anhydride, dodccenyl succinic 
anhydride, poly (ethyl octadecane diacid) anliydride; Halogenation acid anhydride such as chlorcndic 
aiiliydride, tctrabromo phthalic anhydride, bone-dry hetto acid is given. 
[00 1 OJ 

Dicyandiamide, organic acid dihydrazide are nominated for an operative example of basicity active 
hydrogen compound. 2- mcthylimidazole, 2- ethyl -4- mcthylimidazole, 2- heptadecyl glyoxaline arc 
nominated for an operative example of imidazoles. For an operative example of poly mcrcaptan 
system hiirdencr, chemical agent including sulfliydryl group of polysulfide rubber having sullhydryl 
group is given in pentaerythritol tctrathio glycolate. ester oi'thioglycoUic acid of 
jipentaerisuritoruhekisachiogurikorelo, end. The blocked isocyanate chemical agent that toluene 
diisocyanate, hexamethylene diisocyanate, isocyanate chemical agent of xylene diisocyanate, 
isocyanate group are reacted phenol, ethyl alcohol, caprolactam ibr an operative example of 
isocyanate system hardener, and it is masked, and it is is given. 
10011] 

In addition. When adhesive composition 1 of the present invention is assumed composition of aqua 
type, latency hardener can be used as hardener, it is the ketimine which is reactant with aliphatic 
polyamine and ketone for latency hardener; The boron trifluoride - amine complex which is chemical 
agent with amine and boron trifluoride such as n- hexylamine, monoethamine. benzylamine, 
diethylamine, piperidinc, triethylamine, aniline; Derivative of dicyandiamide such as dicyandiamide 
or o- tolyl biguanide, ,5- alpha -2 dimethyl biguanide, alpha, omega - diphenyl biguanide, 5- hydroxy 
naphthyl -1- biguanide; Acid hydra/.ide such as succinic acid hydrazide, adipic acid hydrazidc, 
isophthalic acid hydrazide, p- oxybenzoic acid hydrazide. salicylic acid hydrazide. phcnylamino 
propionic acid hydrazide; Diaminomaleonitrile or the derivative; Derivative of melamine of diallyl 
mclamine; Amine imide synthesized by carboxylate and dimethylhydrazine and epoxy compounds; 
Diaminoethane, hexamethylene diamine, salt with aliphatic dicarboxylic acid such as diamine and 
sehachin acid ol" piperidinc, 2,4,4- trimethyl -2, polyamine and N of 4,7- trihydroxy Fra bhang, salt 
with polyhydroxy phenol of 1,3- N '- dimethyl propane diamine, phenylphosphonic acid salt of 
polyamine, phcnylphosphate salt of polyamine; Ester compound by addition reaction with ester 
compound with sulfonic acid and primary alcohol, monoestcr of phosphoric acid or diestcr or the 
mixture, sulfonic acid and epoxy compounds is given. In addition. Ultraviolet radiation hardener such 
as aromatic diazonium salt, aromatic sulfonium salt is given, too. 
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[0012j 

As against epoxide resin medius epoxy function, tlic quantity that it is is desirable for rate of 
equivalent ratio 0. 1 - 1 .5, and 0.8- 1 .2 and quantity are more desirable for blending quantity of the 
hcirdencr which is used to rigidify composition of the present invention. When hardener exceeds 
adhesive composition does not stiffen with under equivalent ratio 0.1 as against epoxy function and 
equivalent ratio 1.5, it is when provided hardening article is fragile. 
10013] 

for inorganic filler to use to the present invention, various things can be employed , by way of 
example only, it is fumed silica, balding silica, precipitated silica, comminution silica, fused silica; 
Iron oxide, zinc oxide, titanic oxide, barium oxide, magnesium oxide; Calcium carbonate, magnesium 
carbonate, zinc carbonate; Wax stone clay, kaolin clay, calcined clay; Carbon black is given , in these 
inorganic filler, the global thing / outside is used in homogeneity. It is preferable, Configuration 
combines a protean thing as one component at least. It is homogeneous, and globe-shaped filler is 
unfavorable in what cannot hold enough adhesion thickness under high face pressure. However, A 
globe-shaped thing may be used together with a thing of unsettled moid or an article of flat. I 'hese 
one kind ol" inorganic filler may use two kinds together alone. As for the inorganic tiller to use to the 
present invention, average particle diameter 20-800 use a thing of mu m, if it is 50-500 mu m, it is 
preferable. When average particle diameter 20 is less than mu m, and provided adhesive composition 
is applied, and face pressure is hung, and glued connection is done, enough adhesion thickness cannot 
be held. 800 mu m, super, of adhesive composition, hardening thing becomes iragile. Average 
particle diameter calculates from pursued specific surface from air permeability method. 1 0-200 part 
hy weight is preferable, and blending quantity of inorganic filler is 50-150 part by weight for 100 
epoxy resin part by weight. It is less than ten part by weight, and enough adhesion thickness cannot 
be held, chciractcristic of mcichine of hardness of hardening iirticlc of 200 part by weight adhesive 
composition provided super disturbs expression of thixotropy given to adhesive composition in not 
excellence and aliphatic acid to be described below or fatty acid ester hy surface finishing done 
calcium carbonate. 
[00I4J 

Calcium carbonate done buttering in aliphatic acid to use or fatty acid ester by the present invention is 
combined to give thixotropy to adhesive composition of the present invention. When the adhesion is 
worked on by means of epoxy resin adhesive, till, for this case, a lot of what perpendicular is applied 
to, and it is bonded to does glued connection after swabbing, it is necessary to make keep enough 
swabbing thickness. Therefore, According to the present invention, buttering combines done calcium 
carbonate in aliphatic acid or fatty acid ester, and thixotropy is given to adhesive composition. As 
aliphatic acid, it is normal chain saturated fatty acid such as lauric acid, myristic acid, palmitic acid, 
stearic acid, arachic acid, behenic acid, lignoceric acid, cerotic acid, montan acid, melissic acid; 
Unsaturated fatty acid such as Seto lane acid, sorbic acid; Aromatic carboxylic acid such as benzoic 
acid, phcnylacctic acid is given. Above all, palmitic acid and stearic acid are desirable in point of 
thermostability and thixotropy of buttering. Kster of higher fatty acid more than carbon number 8 is 
desirable, and, for example, for fatty acid ester, stearic acid stearyl, stearic acid lauryl. palmitic acid 
stcaryl, paruchimin acid lauryl, tristearin acid glyceride, tripalmitin acid glyccride are given. Above 
all, tripalmitin acid glyceride is desirable in point of thermostability and thixotropy of buttering. 
[0015] 

By way of example only, as the method which buttering makes calcium carbonate in the aliphatic 
acid or fatty acid ester, aliphatic acid or fatty acid ester is doped in calcium carbonate, method 
making adsorb aliphatic acid, resin acid or fatty acid ester in the surface of calcium carbonate is given 
by v/hat kneading, atomization or digestion does. Aliphatic acid or quantity ol'buttering of fatty acid 
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ester is 1 .0-10 conveutional % by weight as against calcium carbonate. Combination quantity of the 
calcium carbonate which can leave buttering in aliphatic acid or Catty acid ester is 10-2(){) part by 
weight as against 100 epoxide resin part by weight, but, preferably it is 50-150 part by weight. 
Because viscosity becomes too high it is less than ten part by weight, and appropriate thixotropy, 
activity characteristics arc not provided and and spccillc gravity becomes super high 200 part by 
weight, it is unfavorable. 
[00161 

Plasticizer, pigment, color, age resistor, oxidation inhibitor, lire retardant, adhesion grant agent, 
dispersing agent, solvent may be combined with adhesive composition of the present invention as 
well as the required component in the area which docs not lose object of the invention more. 
[0017] 

As the plasticizer which can be used to the present invention, it is dioctyl phthalate (DOP) Dibutyl 
phthalate (DBP) ?(] Dioctyl adipate, succinic acid iso decyl; Diethylcne glycol dibenzoate plaslici/.er, 
pcnlaerythritol ester; Butyl oleate, methyl acetyl ricinolatc; Tricrcsyl phosphate, trioctyl phosphate; 
Adipic acid propylene glycol polyester, adipic acid butylcne glycol polyester are used. These 
plasticizer mixes more than two kinds alone, and it may employ. 
[0018] 

In the color which can be used to the present invention, there are inorganic pigment and organic 
pigment , for inorganic pigment, titanium dioxide, zinc oxide, permanent blue, red ocher, lithoponc, 
lead, cadmivmi, iron, cobalt, aluminivmi, hydrochloride, sulfate can be given. Azo pigment, copper 
phthalocyanine color are nominated for the organic pigment which can be used to the present 
invention. 
[00 1 9] 

Compound of hindered phenol system is nominated for the age resistor which can be used to the 
present invention. As the oxidation inliibitor which can be used to the present invention, it is bytyl 
hydroxy toluene (BffT) Butylhydroxyanisol (BIIA) (o can be given. For the fire retardant which can 
be used to the present invention, chloroalkyl phosphate, dimethyl methyl phosphonate, bromine / 
phosphorus compound, ammonium polyphosphate, neopenchiruburomaidoporieteru, bromination 
polyether arc given, lor the adhesion grant agent which can be used to the present invention, lerpene 
resin, phenol resin, teritpenfuenoru resin, rosin resin, xylene resin are given. 
[0020] 

Adhesive composition of the present invention assumes epoxy resin and other additive the main agent 
side, hardener and other additive can be done with adhesive composition of hardener side and two 
fluid pattern which did to a master. In addition. It can employ as adhesive composition of one aqua 
mold of moisture curing type by means of potential hardener. Production method of adhesive 
composition of the present invention is not limited in particular, but, preferably evacuation uses 
agitation apparatus of blending mixer below, and each component is kneaded enough, it is scattered 
in uniformity, and it had better be done with composition. If it is 2 liquid type, main agent and 
hardener are saved in another container, if it is mixed in application, and it employs, it is preferable. 
[0021] 

A thixotropy grant agent is combined with epoxy resin adhesive to be able to get swabbing ulsii when 
perpendicular is tipplicd to like statement above. However, It is easy to drift, and high epoxy resin 
adhesive of thixotropy is hard to hold adhesion thickness under high pressure. On the other hand. 
When filler is combined with epoxy resin adhesive, intermolecular force bringing thixotropy is 
disturbed by epoxy resin, when thixotropy does with high epoxy resin adhesive in general to show a 
tendency, it is active, and what is combined do not do tiller. With the present invention. Inorganic 
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filler having average particle diameter of the particular area positively is combined. Even if adhesive 
composition of the present invention hangs face pressure in adhesion face high without swabbing rear 
becoming dull to own thixotropy by taking the assembling, adhesive composition can be held 
between inorganic filler to be able to keep the void which is suitable for adhesion interface by protean 
inorganic filler combined with adhesive composition, adhesion thickness to be enough for adhesion 
face can be held. When, for example, application by means of precast concrete makes highway face 
and underground multi-pui-pose duct of overpass, lateral by means of precast concrete of cull baht box 
, at a minimum, thickness of 50 mu m is desirable for adhesion thickness to get enough adhesive 
strength, but, this cidhesion thiclmess can be found enough by combining inorganic filler having 
average particle diameter of specify field in adhesive composition of the present invention. In 
addition. Adhesive composition of the present invention seals between precast concrete in is held 
enough by adhesion interface, and stiffening, still water between precast concrete, effect of water 
proof are high. 
10022] 

[EXAMPLE] 

As follows, The present invention is explained by embodiment more concretely, (example 1 to 5, 
comparafivc example 1-4) compound was combined in blending shown in table 1 , and adhesive 
composition was got. It measured, and, about provided adhesive composition, thixotropy, adhesive 
strength, adhesive thickness were evaluated. 
[0023] 
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[0024] 

Each component-' epoxy resin in <list: Hardener made in YD-128, Tohlo Kasei company: Inorganic 
filler A made by epikyuo H j^yiika SHEEL: Inorganic filler B made in buttering sedimentary calcium 
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carbonate, cull F in 200 less than one average panicle diameter mu m, Maruo Calcium company: 
Inorganic filler C made in heavy calcium carbonate, 250 average particle diameter mu m l Jii 
charcoal, Maruo Calcium company: Inorganic filler D made in heavy calcium carbonate, 20 average 
particle diameter mu mRJii charcoal, Maruo Calcium company: Inorganic filler li made in heavy 
calcium carbonate, 70 average particle diameter mu mKCNlOO, Maruo Calcium company: Glass 
bead, 1 50 grain diameter mu m inorganic filler F: Inorganic filler (i made in heavy calcium 
carbonate, 6.3 average particle diameter mu m super S, Maruo Calcium company: It is made in heavy 
calcium carbonate, 2.2 average particle diameter mu m super 1500, Maruo Calcium company 
(00251 

Adhesive composition provided in embodiment, a comparative example in the <dare minimum 
thickness (thixotropy)> whole top of smooth plastic sheet and plate (acryl board) ol" 150* 1 50mm that 
applied remover beforehand is applied to thickness imm so that it is, swabbing face is done to a 
plumb promptly, till adhesive stiffens in ordinary state, settling is done. After hardening, adhesive 
caliper measures thickness ol'thc smallest division in micrometer prescribed in JISB7502. Cement 
mortar of <4 points bend test (adhesive strength) >40*40*80mm size (water cement ratio:) 65%, sand 
cement quantitative ratio: 2, sand: An I S O sand blending) piece is used. Longitudinal end surfaces 
of cement mortar single two slices arc done with adhesion side, adhesive composition provided in 

embodiment, a comparative example is used, and it is bonded, compression jig is used in 500gf/cm , 

200kgl7cm no oshilei force, and it oshitcisuru for moment. The adhesive which appeared is raked 
with a spatula, and hatTii is taken, it is taken good care of in 20 degrees Celsius *55% RH for one 
week. As specimen, method as claimed in Jl SA6024 is based on, and a .v<:// load does provided cement 
mortar single inosculation article at the rate or2mm/min, and four points of bending test is done, 
maximum load is demanded, adhesive strength is calculated. Adhesive strength calculates by the next 

equation. F =120 IVbh ^ F: Adhesive strength 

[N/mm^l 

P: Maximum load 

[N| 

b: Amplitude of specimen (=40) 
fmm] 

) h: Elevation of specimen (=40) 
I mm] 

) oshitei power, 2()0kgf/cm " no case, adhesive strength 6 
|N/mm-| 

It is preferable as things mentioned above. Adhesion section of the specimen which broke four points 

of specimen which it is pushed with <adhcsive caliper -■•200kg f/cm " no oshitei pc^wer. and was 
provided after examination in bending test is cut, it is observed in microscope, and it measures. If 

adhesive caliper 50 is more than mu m with 200kgf/cm ^ no oshilei power, it is preferable. 
[0026] 

I EFFECT OF THE INVENTION] 

Even if adhesive composition of the present invcnfion submits high face pressure in .spite of being 
durability in thixotropy, adhesion can hold the adhesion thickness that is requirement without 
escaping from adhesion face. As a result. When lace pressure can be raked, <md glued connection is 
ground, adhesive property ability can be held, fherefore. By way of example only, a method of 
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construction adhesive composition of tlic present invention hangs high face pressure, and to 
adhesively bond, glued connection does precast concrete of cull baht box, it can be used in optimum 
in methods of construction to oshiteisuru in PC steel bar or piano wire. 
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